The microbial communities thriving at the root-soil interface have the potential to improve 24 plant growth and sustainable crop production. Yet, how agricultural practices, such as the 25 application of either mineral or organic nitrogen fertilisers, impact on the composition and 26 functions of these communities remains to be fully elucidated. By deploying a two-pronged 27 16S rRNA gene sequencing and predictive metagenomics approach we demonstrated that 28 the bacterial microbiota of field-grown tomato (Solanum lycopersicum) plants is the product 29 of a selective process that progressively differentiates between rhizosphere and root 30 microhabitats. This process initiates as early as plants are in a nursery stage and it is then 31 more marked at late developmental stages, in particular at harvest. This selection acts on 32 both the bacterial relative abundances and phylogenetic assignments, with a bias for the 33 enrichment of members of the phylum Actinobacteria in the root compartment. Digestate-34 based and mineral-based nitrogen fertilisers trigger a distinct bacterial enrichment in both 35 rhizosphere and root microhabitats. This compositional diversification mirrors a predicted 36 functional diversification of the root-inhabiting communities, manifested predominantly by 37 the differential enrichment of genes associated to ABC transporters and the two-component 38 system. Together, our data suggest that the microbiota thriving at the tomato root-soil 39 interface is modulated by and in responses to the type of nitrogen fertiliser applied to the 40 field. 41 42
INTRODUCTION
Limiting the negative impact of agricultural practices on the environment while preserving 46 sustainable crop yield is one of the key challenges facing agriculture in the years to come.
As an essential element for plant nutrition, nitrogen represents a paradigmatic example of 9 10 201 Data visualisation and statistical analyses 202 Agronomic traits were analysed by Analysis of Variance (ANOVA) using GenStat 17th (VSN 203 International, Hemel Hempstead, UK). Means were compared using Bonferroni's test at the 204 5% level. 205 The OTU table produced in QIIME was analysed in R using a custom script developed from 206 Phyloseq package (McMurdie and Holmes, 2013) . 207 Initially, the data were filtered removing the samples with less than 1,000 reads and the 208 OTUs with less than 10 reads in at least 5% of the samples. For alpha-diversity calculation, 209 sequencing reads were rarefied at an even sequencing deep of 18,467 reads per sample 210 retaining 2,439 unique OTUs. The number of Observed OTUs and Chao1 index were used 211 as richness estimators, while the Shannon index was used for evaluating the evenness.
212
Upon inspecting distribution of the data using a Shapiro-Wilk test, the means of rhizosphere 213 and root samples at harvest time were compared using a non-parametric Wilcoxon rank sum 214 test. Next, we performed a non-parametric Kruskal-Wallis test independently on 215 rhizosphere and root samples to identify significant effect of the individual treatments on the 216 ecological indices.
217
For beta-diversity calculation, the original counts (i.e., not rarefied) were transformed to 218 relative abundances and we imposed an abundance threshold to target PCR-reproducible 219 OTUs. The differences among microbial communities of the samples were computed using 220 Bray-Curtis index and weighted Unifrac index, with this latter index including phylogenetic 221 information in the analysis (Lozupone and Knight, 2005) . A Principal Coordinates Analysis 222 (PCoA) was generated to visualize similarities and dissimilarities of microhabitats and two-pronged approach. First, we assessed the effect of nursery/harvest stage on 227 microhabitat composition. Next, we used the same test to assess the impact of the treatment 228 on rhizosphere and root specimens at harvest stage. In the two approaches, the computed 229 R 2 therefore reflects the proportion of variance explained by the given factor in the group of 230 samples tested.
231
Finally, original counts were used to perform a differential analysis to identify individual 232 bacteria differentially enriched in the tested samples using DESeq2 (Love et al., 2014) .
233
The phylogenetic tree was constructed using the representative sequences of the OTUs Bonferroni's test, P < 0.001).
267
The assembly dynamics of the bacterial microbiota of field-grown processing tomato 268 To gain insights into the relationships between yield traits and microbiota composition in 269 field-grown processing tomato plants, we generated 5,546,303 high quality 16S rRNA gene 270 sequences for the 86 samples generated in this study. 
